Stroke survivors are unable to adapt their long-latency stretch reflex amplitude during tasks that require increased stability.
h i g h l i g h t s
Stroke survivors are unable to adapt their long-latency stretch reflex amplitude during tasks that require increased stability.
Impaired regulation of the long-latency reflex is evident in both the paretic and non-paretic limbs. The inability to regulate long-latency stretch reflexes to account for the mechanical properties of the environment may contribute to bilateral deficits in tasks that require proprioceptive feedback and rapid changes in muscle activity to maintain stability.
a b s t r a c t
Objective: Modulation of the long-latency reflex (LLR) is important for sensorimotor control during interaction with different mechanical loads. Transcortical pathways usually contribute to LLR modulation, but the integrity of pathways projecting to the paretic and non-paretic arms of stroke survivors is compromised. We hypothesize that disruption of transcortical reflex pathways reduces the capacity for stroke survivors to appropriately regulate the LLR bilaterally. Methods: Elbow perturbations were applied to the paretic and non-paretic arms of persons with stroke, and the dominant arm of age-matched controls as subjects interacted with Stiff or Compliant environments rendered by a linear actuator. Reflexes were quantified using surface electromyograms, recorded from biceps. Results: LLR amplitude was significantly larger during interaction with the Compliant load compared to the Stiff load in controls. However, there was no significant change in LLR amplitude for the paretic or non-paretic arm of stroke survivors. Conclusion: Modulation of the LLR is altered in the paretic and non-paretic arms after stroke. Significance: Our results are indicative of bilateral sensorimotor impairments following stroke. The inability to regulate the LLR may contribute to bilateral deficits in tasks that require precise control of limb mechanics and stability. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Cortical stroke disrupts descending motor commands and often interferes with one's ability to stabilize arm postures for various functional tasks such as holding a cup of coffee, driving a car, or walking with a cane. While a healthy motor system is capable of controlling limb muscles in a manner that accurately accounts for the mechanical properties of objects in our environment, this ability is often impaired following stroke. It is well established that the motor system employs flexible control strategies through the development of voluntary motor commands; however, it has recently been suggested that rapid involuntary mechanisms can also compensate for environmental instabilities through regulation of
